Purinergic P2X receptor regulates N-methyl-D-aspartate receptor expression and synaptic excitatory amino acid concentration in morphine-tolerant rats.
The present study examined the effect of P2X receptor antagonist 2',3'-O-(2,4,6-trinitrophenyl) adenosine 5'-triphosphate (TNP-ATP) on morphine tolerance in rats. Male Wistar rats were implanted with two intrathecal catheters with or without a microdialysis probe, then received a continuous intrathecal infusion of saline (control) or morphine (tolerance induction) for 5 days. Long-term morphine infusion induced antinociceptive tolerance and up-regulated N-methyl-d-aspartate receptor subunits NR1 and NR2B expression in both total lysate and synaptosome fraction of the spinal cord dorsal horn. TNP-ATP (50 μg) treatment potentiated the antinociceptive effect of morphine, with a 5.5-fold leftward shift of the morphine dose-response curve in morphine-tolerant rats, and this was associated with reversal of the up-regulated NR1 and NR2B subunits in the synaptosome fraction. NR1/NR2B-specific antagonist ifenprodil treatment produced a similar effect as TNP-ATP; it also potentiated the antinociceptive effect of morphine. On day 5, morphine challenge resulted in a significant increase in aspartate and glutamate concentration in the cerebrospinal fluid dialysates of morphine-tolerant rats, and this effect was reversed by TNP-ATP treatment. Moreover, the amount of immunoprecipitated postsynaptic density-95/NR1/NR2B complex was increased in morphine-tolerant rats, and this was prevented by the TNP-ATP treatment. The findings suggest that attenuation of morphine tolerance by TNP-ATP is attributed to down-regulation of N-methyl-d-aspartate receptor subunits NR1 and NR2B expression in the synaptosomal membrane and inhibition of excitatory amino acids release in morphine-tolerant rats. The TNP-ATP regulation on the N-methyl-d-aspartate receptor expression may be involved in a loss of scaffolding proteins postsynaptic density-95.